
REPORT DOCUMENTATION PAGE Form Approved 
0MB No. 0704-0188 

Public reporting burden for this collection of Information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this 
coliection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for information Operations and Reports, 1215 Jefferson 
Davis Highway Suite 1204, Arlington, VA  22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. 

1. AGENCY USE ONLY (Leave blank) 2.  REPORT DATE 

3.Sep.03 
3.  REPORT TYPE AND DATES COVERED 

MAJOR REPORT 
4. TITLE AND SUBTITLE 
"ANXIETY IS NOT MANIFESTED BY ELEVATED HEART RATE AND BLOOD 
PRESSURE IN ACUTELY ILL CARDIAC PATIENTS" 

6.  AUTHOR(S) 

MAJDEJONGMARLAJ 

5.  FUNDING NUMBERS 

7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

UNIVERSITY OF KENTUCKY   LEXINGTON 
8. PERFORMING ORGANIZATION 

REPORT NUMBER 

CI02-1268 

9.  SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

THE DEPARTMENT OF THE AIR FORCE 
AFIT/CIA, BLDG 125 
2950 P STREET 
WPAFB OH 45433 

10. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 

11. SUPPLEMENTARY NOTES 

12a. DISTRIBUTION AVAILABILITY STATEMENT 

Unlimited distribution 
In Accordance With AFI 35-205/AFIT Sui rSupl 

DiSTRIBUTION STATEMENT A 
Approved for Public Release 
—PiiStrihiition Unlimited  

12b. DISTRIBUTION CODE 

13. ABSTRACT (Maximum 200 words) 

20030916 012 
14. SUBJECT TERMS 15. NUMBER OF PAGES 

21 
16. PRICE CODE 

17. SECURITY CLASSIFICATION 
OF REPORT 

18. SECURITY CLASSIFICATION 
OF THIS PAGE 

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

20. LIMITATION OF ABSTRACT 

Standard Form 298 (Rev. 2-89) (EG) 
Prescrbed by ANSI Std. 239.18 
Designed using Perform Pro, WHS/DiOR, Oct 94 



.? 

Title Page 

Title: Anxiety is not manifested by elevated heart rate and blood pressure in acutely ill cardiac 
patients 

Running Title: Anxiety in cardiac patients 

Authors: 
Maria J. De Jong, RN, MS, CCNS, CCRN, CEN, Major 
Doctoral Student 
University of Kentucky, College of Nursing / United States Air Force 
Lexington, KY 
Debra K. Moser, DNSc, RN, FAAN 
Professor and Gill Chair of Nursing 
University of Kentucky, College of Nursing 
Lexington, KY 
Kyungeh An, PhD., RN 
Ewha Women's University, College of Nursing 
Seoul, South Korea 
Misook L. Chung, PhD, RN 
Postdoctoral Fellow 
University of Kentucky, College of Nursing 
Lexington, KY 

Contact Author: Maria J De Jong 
3697 White Pine Dr. 
Lexington, KY 40514 
Home: (859)223-7265 
FAX: (859)223-7265 
E-mail: mdejong@aol.com 

DISTRIBUTION STATEMENT A 
Approved for Public Release 

Distribution Unlimited 

Institution Where the Work Was Performed: The Ohio State University, College of Nursing, 
and University of Kentucky, College of Nursing 

Key Words: Myocardial infarction, heart failure, heart rate, blood pressure, anxiety 

Disclaimer Statement: The opinions or assertions contained herein are the private views of the 
authors and are not to be construed as official or as reflecting the views of the Department of the 
Air Force or the Department of Defense. 

Acknowledgements: This study was funded by grants from the American Heart Association 
(Established Investigator Award to Debra Moser); American Association of Critical Care Nurses 
(AACN Sigma Theta Tau Research Grant to Debra K. Moser; Bennett-Pmtan AACN 
Mentorship to Kyungeh An Kim and Debra K. Moser), and was supported in part by funds from 
the General Clinical Research Center at The Ohio State University M01RR00034. 



• BACKGROUND Patients with acute myocardial infarction (AMI) and heart failure (HF) are 

often anxious. Anxiety after AMI may cause in-hospital complications and increased mortality. 

Clinicians often use heart rate and blood pressure as indicators of anxiety; however, little is 

known about whether these measures accurately reflect anxiety in acutely ill patients. 

• OBJECTIVES The purpose of this study was to determine whether heart rate and blood 

pressure were related to level of anxiety at the time of measurement in patients with chronic 

advanced HF, patients with AMI, and healthy individuals. 

• METHODS For purposes of this descriptive, correlational investigation, we combined data 

from two studies: 1) study of anxiety among patients experiencing AMI and 2) study of the 

impact of a biofeedback-relaxation intervention in patients with HF. Anxiety, heart rate, and 

blood pressure were measured in the same manner in each group of participants. State anxiety 

was measured in all participants using the anxiety subscale of the Brief Symptom Inventory. 

Heart rate and blood pressure data were collected immediately prior to the anxiety assessment. 

• RESULTS There were no correlations between anxiety and heart rate or diastolic blood 

pressure. Higher anxiety was associated with lower systolic blood pressure in patients with AMI 

(r = -.23, P < .05) and in healthy individuals (r = -.27, P < .05). Mean systolic blood pressure, 

diastolic blood pressure, and heart rate were similar for patients in high and low anxiety 

subgroups among all types of patients. 

• CONCLUSION Elevated heart rate and blood pressure do not accurately reflect level of 

anxiety as reported by patients with HF or AMI and healthy individuals, and thus cannot be used 

to assess anxiety in acutely ill patients. Clinicians who use changes in heart rate or blood 

pressure as indicators of anxiety may fail to recognize and treat anxiety, placing their patients at 

high risk for both immediate and long-term complications. 



Historically, healthcare providers focused on how physiologic parameters, such as 

dysrhythmias, Killip class, and infarct size and location, affected recurrent cardiac events and 

mortality for patients with coronary artery disease (CHD). More recently, researchers have 

examined whether psychological factors, such as anxiety and depression, impact the 

pathogenesis of CHD and the morbidity and mortality for persons diagnosed with CHD. 

Anxiety is a "psychophysiological phenomenon experienced as a foreboding dread or 

threat to a human organism whether the threat is generated by internal, real or imagined 

dangers."' Anxiety is manifested by a variety of psychological and somatic symptoms. ' 

Understandably, inpatients with acute myocardial infarction (AMI) and heart failure (HF) are 

often anxious.^"^ This anxiety stems from concerns such as physical symptoms, diagnostic or 

therapeutic procedures, the intensive care unit (ICU) environment, risk of death, cost of 

treatment, and their ability to resume self-care, work or recreational activities. Ten to twenty-six 

percent of hospitalized persons with AMI are more anxious than individuals with a psychiatric 

disorder.'*'^ Anxiety is more prevalent than depression for patients with AMI.^"^ 

Researchers from several disciplines have evaluated whether anxiety worsens the 

prognosis for patients with documented CHD. Moser and Dracup used the Brief Symptom 

Inventory to measure anxiety in 86 patients with AMI.'* Patients with higher levels of state 

anxiety were 4.9 times more likely to develop in-hospital complications including ventricular 

tachycardia, ventricular fibrillation, ischemia, and reinfarction. Thomas and colleagues followed 

348 patients from the Cardiac Arrhythmia Suppression Trial to study the effects of psychosocial 

factors on survival.^ In a model that included physiological and psychological variables, level of 

state anxiety independently predicted 3 month survival after AMI. In a study by Frasure-Smith 

and associates, patients with AMI who had higher anxiety scores on the state portion of the 



State-Trait Anxiety Inventory experienced more frequent recurrent cardiac events during the first 

post-AMI year.^ Remarkably, anxiety was the only variable from among several cardiac and 

psychological variables that predicted recurrent AMI. In contrast, Lane and colleagues reported 

that neither state nor trait anxiety predicted cardiac or all-cause mortality for 288 patients with 

AMI.'" In this study, 52% of patients had Killip class II-IV HF, leading the researchers to 

suggest that anxiety may best predict mortality for those with lower levels of cardiac morbidity. 

Similarly, patients with AMI and high anxiety who participated in the Oxford Myocardial 

Incidence Study did not have higher mortality rates than nonanxious patients.^ 

Few investigators have evaluated how anxiety affects patients with HF.""'^ For patients 

with HF, anxiety predicted functional status at 1 year'^ but not rehospitalization or mortality.'"* 

The effects of high anxiety often persist over time. Persons with recent AMI and 

depressed left ventricular Sanction who were anxious had a higher incidence of adverse cardiac 

events and cardiac death in the subsequent 6-10 years.'^ In a recent study, higher state anxiety 

scores predicted 5-year cardiac mortality for patients with AMI.'^ However, when the 

researchers adjusted for cardiac disease severity, this relationship did not remain significant. 

Interestingly, results from one study showed that patients with higher anxiety had lower 

mortality at 5 years.'^ The investigators proposed that anxiety may motivate patients' behaviors. 

The above findings emphasize that it is essential for clinicians to accurately assess and 

promptly manage anxiety in patients with CHD. Yet, healthcare professionals often fail to 

consider anxiety and other psychosocial factors when caring for their patients.'^''^ Furthermore, 

clinicians often diagnose anxiety by using their clinical judgment instead of a reliable or valid 

instrument that is designed to measure anxiety.'^ Results from a recent study indicated that the 

majority of critical care nurses believed that anxiety could be life threatening or harmful.    Yet, 



in another study, critical care nurses documented an anxiety assessment in only 39% of patients 

with AMI while physicians assessed only 6% of patients for anxiety.'^'■^' Additionally, clinicians 

did not use objective indicators to describe anxiety and documented a follow-up anxiety 

assessment in only 24% of patients that they had identified as being anxious. The most striking 

finding from this study was that there was no relationship between clinician generated and 

patient generated anxiety ratings. 

In a recent survey, critical care nurses indicated that agitation, increased blood pressure, 

increased heart rate, patients' verbalization of anxiety, and restlessness are the most important 

indicators of anxiety.^^ In the qualitative arm of the same study, nurses reported that 

restlessness, increased heart rate, agitation, increased blood pressure, increased respiratory rate, 

and increased diaphoresis were the defining attributes of anxiety.'^^ These findings are 

concerning because physiologic symptoms of anxiety may not be as useful when assessing 

acutely ill patients for anxiety.^ Furthermore, it can be difficult to differentiate between signs 

and symptoms of anxiety and indicators that reflect deteriorations in the patient's physiologic 

status. Clinicians who rely on changes in heart rate or blood pressure signs to diagnose anxiety 

may underestimate the presence of anxiety in their patients.'^'^''^^ Clinicians may more accurately 

recognize anxiety by actively listening to patient reports of anxiety^^ and by assessing 

psychological symptoms that are associated with anxiety.'^ 

Although critical care nurses use heart rate and blood pressure as indicators of anxiety, 

little is known about whether these measures accurately reflect anxiety in acutely ill patients. 

The purpose of this study was to determine whether heart rate and blood pressure were related to 

level of anxiety at the time of measurement in three groups of participants: 1) patients with 

chronic advanced HF; 2) patients with AMI; and 3) healthy individuals. 



Methods 

Design 

In this descriptive study we determined the relationship between heart rate and blood 

pressure, and anxiety level in three groups of individuals. Blood pressure and heart rate were 

assessed at the same time as anxiety level. Data from two separate studies^'*''^^ are presented in 

this paper. 

Sample and Setting 

For purposes of this study, we combined data from two studies: 1) study of anxiety 

among patients experiencing AMI;^'*'^^ and 2) study of the impact of a biofeedback-relaxation 

intervention in patients with HF.'^^ In the AMI study, patients were enrolled based on the 

following criteria: 1) diagnosis of AMI using typical electrocardiogram changes and enzyme 

levels to confirm AMI; 2) pain free and hemodynamically stable at the time of interview; 3) AMI 

not experienced in an institutional setting; 4) cognitively able to participate in a short interview; 

5) free of serious debilitating co-morbidities such as cancer or renal failure; and 6) able to speak 

English. The study was conducted in patients' hospital rooms, which were typically in the 

critical care unit or telemetry unit. 

In the biofeedback-relaxation study, patients with HP and healthy individuals were 

enrolled. Inclusion criteria for the patients included the following: 1) diagnosis of advanced 

chronic HF with New York Heart Association (NYHA) fimctional classification II to IV, and left 

ventricular ejection fraction < 30%; 2) have undergone evaluation of HF and optimization of 

medical therapy, and have not been referred for heart transplantation; 3) no history of cerebral 

vascular accident; 4) no history of major extremity vascular problems; 5) no recent (within 6 

months) myocardial infarction; and 6) not receiving sedatives, narcotics, or hypnotics. Healthy 



individuals were included if they had no history of coronary heart disease, diabetes, or other 

major illnesses. Participants from the biofeedback-relaxation study were assessed in an 

outpatient clinical research center of a major academic medical center. 

Measurement 

Anxiety, heart rate, and blood pressure were measured in the same manner in each group 

of participants. The following sociodemographic and clinical data were collected: age, gender, 

ethnicity, marital status, education level, smoking status, NYHA classification, heart rate, blood 

pressure, and history of AMI, coronary artery bypass grafting, percutaneous transluminal 

coronary angioplasty, diabetes, and hypertension. 

Anxiety. State anxiety was measured using the anxiety subscale of the Brief Symptom 

hiventory."^^'^^ This six-item anxiety subscale is especially useful when studying acutely ill 

patients because it is sensitive, brief, reUable and valid, and does not rely on clinical symptoms to 

indicate feelings of anxiety.'^^''^^ Listruments that include clinical indicators of emotions have been 

criticized for overestimating the level of the emotion in acutely ill patients. For each of the six 

items on the scale, patients rate their level of distress from 0 ("not at all") to 4 ("extremely"). The 

scores are summed and averaged. The averaged score reflects the patient's overall level of state 

anxiety. 

Heart rate and blood pressure. Heart rate and blood pressure data were collected using 

two methods to establish the validity of the measurement. The same methods were used for 

participants from both studies. Trained research assistants assessed heart rate by auscultating the 

apical pulse for a full minute, and determined blood pressure using the teclinique outlined by the 

Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood 



Pressure.^^ Heart rate and blood pressure were also measured using a calibrated noninvasive 

blood pressure monitor. 

Procedure 

The appropriate Institutional Review Boards approved this study and all participants gave 

infonned, written consent. Healthcare providers referred their patients to the respective studies. 

We used flyers to recruit healthy participants. Trained research assistants who were all 

cardiovascular nurses explained the study requirements to potential participants and collected all 

data. 

Data in the AMI study were collected within 72 hours of patients' admission to the 

hospital with AMI symptoms. The AMI study included no intervention and a one-time 

assessment of anxiety during a patient interview. Heart rate and blood pressure data were 

collected immediately prior to the anxiety assessment. In the biofeedback-relaxation study, 

anxiety, heart rate, and blood pressure measurements were collected in an outpatient setting 

during a two-hour data collection session. Data used in the present analyses were collected at 

baseline, before the intervention was instituted. 

Statistical Analyses 

All data were entered into a personal computer and analyzed with SPSS software, version 

11.5. Data are presented as frequencies and means ± standard deviations. Using Kendall's tau- 

b, correlation coefficients were computed between the mean anxiety level of each group and 

heart rate, systolic blood pressure, and diastolic blood pressure. We also subdivided each of the 

three groups into a "high anxiety group" and a "low anxiety group" based on the median split of 

the anxiety scores. We performed two-tailed t tests to evaluate whether the high and low anxiety 



groups manifested differences in mean heart rate, systolic blood pressure, and diastolic blood 

pressure at the time of measurement. A P-value of < .05 was considered statistically significant. 

Results 

Sample Characteristics 

The sample of 117 patients was composed of 32 (27.4%) patients with HF, 54 (46.1%) 

patients with AMI, and 31 (26.5%)) healthy individuals. The sociodemographic and clinical 

characteristics of the sample are summarized in Table 1. The mean age of the sample was 56.8 

years; patients in the AMI group were older than patients in the HF and normal groups {P < .05). 

Over half (56.4%) of the participants were married, 59.8%o were female, and the majority 

(79.5%)) were Caucasian. 

Anxiety Level 

The mean anxiety scores for the HF, AMI, and healthy groups were .98, .52. and .58, 

respectively, which in each group is substantially greater than the norm referenced anxiety level 

of 0.35 ± 0.45.^^ hi this study, 62.5% of patients with HF, 38.8% of patients with AMI, and 

54.9% of healthy individuals reported higher anxiety than the norm reference. 

Relationship Between Anxiety and Physiologic Variables 

The results of the correlational analyses presented in Table 2 show that there were no 

correlations between anxiety and heart rate or diastolic blood pressure. There were only two 

significant correlations. Interestingly, higher anxiety was associated with lower systolic blood 

pressure in healthy individuals (r = -.27, P < .05) and patients with AMI (r = -.23, P < .05). 

As previously described, the patients were divided into high and low anxiety subgroups. 

As shown in Table 3 mean systolic blood pressure, diastolic blood pressure, and heart rate were 



similar for patients in the high and low anxiety subgroups regardless of the presence or absence 

ofCHD. 

Discussion 

Results from this study show that heart rate and blood pressure do not accurately reflect 

level of anxiety as reported by patients with AMI or HF and healthy individuals. Traditionally, 

clinicians have assessed acutely ill patients for high anxiety by detecting changes in heart rate 

and blood pressure; however, however, findings from this study do not support this practice. 

From a physiologic perspective, it would seem that increased anxiety should be associated with 

an elevated heart rate and blood pressure. Although the purpose of this study was not to test the 

mechanisms linking anxiety with poor outcomes, we found that heart rate and blood pressure 

were not elevated in this sample of participants regardless of their anxiety level. In fact, an 

unexpected finding was that higher anxiety was associated with lower systolic blood pressure in 

healthy individuals and in patients with AMI. We propose several explanations for our findings. 

First, although it is a long-held belief^°'^^ that anxiety is associated with increased heart 

rate and blood pressure, examination of the existing evidence reveals several points that counter 

this belief: 1) individuals with even extreme anxiety do not respond in a homogenous manner, 

given that some persons exhibit an increase in heart rate and blood pressure while others show no 

heart rate or blood pressure response;^^'^^ 2) when investigators reported that anxiety was 

associated with an increased heart rate and blood pressure, the increases often were minimal and 

not clinically important;^^'^^'''^'''^''" 3) many investigators failed to show any change in heart rate 

or blood pressure in response to acute anxiety;^^''^^''*'' and 4) the physiologic response to anxiety 

is far more complex than originally thought and involves differential responses depending on 

which brain hemisphere is activated.''*^'''^ 

10 



Second, patients with AMI or HF who are anxious and on beta blockers may not manifest 

a rapid heart rate or elevated blood pressure.'^ In our sample, 93% of the AMI patients were on 

beta blockers. This does not, however, explain the lack of relationship between anxiety and 

blood pressure and heart rate in patients with HF (HF patients on beta-blockers were excluded 

from the biofeedback-relaxation study) and in healthy participants. 

Third, heart rate and blood pressure are gross indicators of sympathetic tone and therefore 

may not be accurate indicators of anxiety, especially when it is sustained. Particularly among 

cardiac patients, whose autonomic nervous system tone is altered acutely and chronically, 

adaptation to sustained sympathetic nervous system activation may include blunting of the heart 

rate and blood pressure response. For example, among patients with HF, baroreceptor function 

is altered early and contributes to the development and progression of HF.'^^ Consequently, heart 

rate and blood pressure responses to changes in autonomic nervous tone may be distorted. 

Fourth, acutely ill patients who are anxious may exhibit anxiety in a variety of ways   and 

either may not be able to mount an overt physiologic response to anxiety or the response may be 

masked by the complex pathophysiologic responses of the presenting illness.    For example, 

volume status abnormalities, pain, or changes in patient activity all affect heart rate and blood 

pressure. Additionally, while some healthy or ill individuals who initially experience intense, 

acute anxiety may exhibit tachycardia and hypertension,^^ this physiological response may not 

persist as the individual experiences chronic anxiety that persists for hours or days. 

We recommend that clinicians assess anxiety using an instrument designed for that 

purpose. The principle finding of this study indicates that heart rate and blood pressure are not 

reliable indicators of anxiety for patients with AMI and HF. Although one could argue that heart 

rate tended to be higher in the high anxiety groups, the difference in heart rate was neither 

11 



statistically nor clinically significant. Clinicians who rely on changes in heart rate and blood 

pressure as indicators of patient anxiety may fail to recognize and treat anxiety. 

Further prospective research is needed to identify the most efficient and effective method 

of assessing anxiety in acutely ill patients. Clinicians need a brief, valid, and rehable instrument 

that is easy to administer. However, some critically ill patients are not capable of either 

completing such an instrument or subjectively reporting anxiety. Therefore, future research is 

needed to explore whether any physiologic measures are reliable indicators of patient anxiety. 

A limitation of this study is that we measured anxiety at one time point. More research is 

needed to evaluate whether our findings would persist over time. A second limitation is that 

healthy individuals had higher than expected levels of anxiety. Interestingly, even healthy 

individuals did not manifest an elevated heart rate or blood pressure. 

In summary, elevated heart rate and blood pressure do not accurately reflect level of 

anxiety as reported by patients with either AMI or HF and healthy individuals. Results of this 

study indicate that use of an anxiety assessment instrument will enable clinicians to more 

accurately assess patient anxiety. 

12 
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Table 1 Comparison of baseline characteristics 

Entire HF MI Healthy 
Sample Group Group Group 

Variable (N=117) (N = 32) (N = 54) (N = 31) 

Age (years) 56.8 ±13.9 53.5 ±13.3 62.8 ±14.4 49.3 ± 8.3 
Heart rate (beats/min) 72.8 ±12.9 69.5 ±13.6 76.7 ±13.2 69.8 ±9.9 
Systolic blood pressure 122.2 ±19.2 114.4 ±16.9 121.1 ±17.2 131.6±21.2 

(mm Hg) 
Diastolic blood pressure 70.4 ±16.0 74.3 ± 14.2 60.5 ±10.4 83.6 ±14.8 

(mm Hg) 
Education (years) 13.7 ±3.1 13.8 ±1.9 12.4 ±2.6 16.0 ±3.8 

N(%) N(%) N(%) N(%) 
Gender 

Male 47 (40.2) 22 (68.8) 12 (22.2) 13(41.9) 
Female 70 (59.8) 10(31.3) 42 (77.8) 18(58.1) 

Marital status 
Single 14(12.0) 4(12.5) 3   (5.6) 7 (22.6) 
Married 66 (56.4) 21 (65.6) 32 (59.3) 13 (41.9) 
Divorced/separated 21 (17.9) 5(15.6) 8(14.8) 8 (25.8) 
Widowed 15(12.8) 1   (3.1) 11(20.4) 3   (9.7) 
Cohabitate 1 ( 0.9) 1   (3.1) 0   (0.0) 0   (0.0) 

Ethnicity 
Nonhispanic White 93 (79.5) 27 (84.4) 43 (79.6) 23 (74.2) 
Black 20(17.1) 4(12.5) 10(18.5) 6 (19.4) 
American Indian 1   (0.9) 1   (3.1) 0   (0.0) 0  (0.0) 
Asian 1   (0.9) 0   (0.0) 0   (0.0) 1   (3.2) 
Other 1   (0.9) 0  (0.0) 0   (0.0) 1   (3.2) 

Current smoker 25(21.4) 6(18.8) 17(31.5) 1   (3.1) 
History of MI 31 (26.5) 15 (46.9) 16(29.6) 0   (0.0) 
History of CABG 15(12.8) 8 (25.0) 7(13.0) 0   (0.0) 
History of PTC A/stent 14(12.0) 5(15.6) 9(16.7) 0   (0.0) 
History of HTN 50 (42.7) 12(37.5) 34 (63.0) 4(12.9) 
History of diabetes 23 (19.7) 6(18.8) 17(31.5) 0   (0.0) 

Values in table are mean ± standard deviation or actual number of patients followed by 
percentage in parentheses. Column percents may not equal 100% due to missing data. 

HF = heart failure; MI = myocardial infarction; CABG = coronary artery bypass grafting; PICA 
= percutaneous transluminal coronary angioplasty; HTN = hypertension 



Table 2 Correlations between anxiety, heart rate, and blood pressure 

Variable HF Group MI Group Healthy Group 
Total Anxiety Total Anxiety Total Anxiety 

Heart .26 .11 .07 
rate 

Systolic .10 -.23* -.27* 
BP 

Diastolic .24 -.10 -.25 
BP 

*P < .05 by Kendall's tau 
HF = heart failure; MI = myocardial infarction; BP = blood pressure 
Anxiety assessed by the Brief Symptom Inventory subscale 



Table 3 Comparison of mean systolic blood pressure, diastolic blood pressure, and heart rate 
between high anxiety and low anxiety groups 

High anxiety group Low anxiety group P 

HF Group 
Heart rate (beats 73.9 ±13.2 65.7 ±13.2 .09 

per minute) 
Systolic BP 117.9±21.1 111.4±11.8 .28 

(mm Hg) 
Diastohc BP 79.1 ±13.9 70.0 ±13.5 .07 

(mm Hg) 
MI Group 
Heart rate (beats 79.5 ±13.9 73.4 ±12.1 .09 

per minute) 
Systolic BP 116.8 ±14.5 125.1 ±18.8 .08 

(mm Hg) 
Diastolic BP 59.3 ±8.7 61.6±11.9 .42 

(mm Hg) 
Healthy Group 
Heart rate (beats 69.9 ±10.8 69.6 ± 9.0 .95 

per minute) 
Systolic BP 126.0 ±21.0 138.5 ±19.9 .10 

(mmHg) 
Diastolic BP 80.5 ±16.0 87.4 ±12.8 .19 

(mmHg) 

HF = heart failure; MI = myocardial infarction; BP = blood pressure 


